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Collisionless shocks are ubiquitous in astrophysics, occurring in magnetospheric and 
heliospheric shocks, supernova remnants, interactions between the solar wind of stars and 
their surrounding nebula, active galactic nuclei, gamma-ray bursts, and galactic collisions. 
The astrophysical nature of these phenomenon make direct measurement of the key length 
scales and parameters necessary for their formation impossible except in the case of the 
Earth’s bow shock which can be investigated via satellite projects such as the ESA/NASA 
Cluster II mission[1]. This limitation highlights the importance of developing laser-plasma 
based techniques to simulate such astrophysical phenomenon in a laboratory environment. 
Here is presented a proton radiography technique to spatially and temporally resolve a 
collisionless shock wave propagating in a tenuous plasma. The technique, employed at the 
VULCAN laser facility at Rutherford-Appleton Laboratories, is a continuation of the work by 
H. Ahmed et al[2]. and was used to resolve both the propagation of a purely electrostatic 
shock and that of a shock propagating in the presence of a magnetic field. Data collected 
allows for the measurement of the shock profile, the velocity, and, with the use of PIC 
simulations and particle tracing codes, the structure of the electromagnetic fields. 
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